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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a high-luminance 
high-output semiconductor light emitting device. 
SOLUTION: On a glass substrate 42, an LED chip 45 is 
mounted and a structure 47 is provided around the chip 
45. The structure 47 is formed of two semiconductor 
substrates 48 and 49, and a reflecting film 54 composed 
of Au, etc., is provided on the internal surface of a cavity 
50. On the top face of the structure 47, a small light 
emitting port 53 is provided. The light emitted from the 
LED chip 45 is emitted from the port 53 after the light is 
enclosed in the cavity 50 by the reflecting film 54 which 
reflects the light 
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>dfU #>f^>^7-f + 8 0KJ:»)LED 
^"7 8 imffil3i^7 e^r^^T'-f >^U-Cti-S. C 
©^^^©<fc5&C«£fc<@©LED>*y7 7. 78* 40 

4Ctm5. FdiUi. 2o©LEDf 7 7'77 l 7 
8 L- /<:*§•£•. < <h 1 o© LED?? ^'©H 

iKiatt^tB&tns 3©ii:T^€»^<ain^/c2*. l 

[00661'S/c. S«<£ L-C S i >?x^ 7 2 50 



1$gi2 0 0 0-2 948 3 1 
12 

[00 6 7 ] commte&-ci*> led?^7 
[0068] (.ms <omb&m m 1 1 immwvz 6 

tO50ft|^^flIiJCJ:*^f*Sfc>fc£SS8 1 ©*gjf ^tTVT 

SOTS-?**. c<D^«»S7fe«g8 1 ec&ottt. at 
miefflmi 3 zmmb-fzs i ^x^7 2*s*g£b. 

KfbJR7 3©±K:Au-£Ag#©1g«&IHigi7 4, 7 5. 
7 6 *J!?J£U ^ffiie^7 5 ©_h&C%3fci&g©Jlft.5jfi 
S©LED?^77, 7 8£S5iSU tfls^j >#>7 

4 + 7 9(CJ:t> LEDf77"7 7 <tm^I5i&74. 76 
=Sr#>-r> sj^f 1 -* >y-7^-i»8 OtCfcOLE 
D*v~X7 8<hm@i5iS£7 eSrtfVf*-* >^LTI,>5. 
C©HS£JfcSg©<fc 5 tC|fc}fcj&ft<D||ft £1ggfc{B© LED 
*v^77, 7 8*§g£Sl/; SLED5 1 i.7"77 > 78 
*{iSUK:ll»i-C*SJ: 9 «:-rn«. ^^-ff SLED? 
^77, 7 8£W9&*SC£{C«fc>3v 3^*Si3fc$S 
S8 l©3fetiiS>Jn5 3*.6tiiS*3n.5^©^«S)a:l,> 

[ o o 6 9 ] s/c. c ©*ss^!i§-c«, 3 m<D¥-m&m 

m (S i 8 2. 8 3. 8 4{C<fc-,-C«3lig}4 7 

*«WELTC»*. T1©*^SS8 2«, «3S^4 7 

4. 8 3W. mmi4 7©±^«r«tfiSU-rU5. TJB 
<Di£3Kfl^g 8 2 «. 5g® K J: o r5?^14 x.y^l^{f-§- 

^citc^fj^ras i *padsnrc»s„ ^<*s«8 

2 ife^tex.^^-r •?.<!;. x-.f^^ciot^ 
$tl-S^ra5 1 ©F*jESiBfl®£ft-5. tJ£o"C. C©^R3 

5 i (Dftmiazmm 5 4 £ c i cc j; *i . ca®^ 
«©js»fa*i-c*s„ 

[007 0] JbJlRD'**Jl©^flcS® 84. 8 3 «. 
•€-tx-?tl5 2 5 umW-OS i 'JXATjntBXC^ 
$n-C^4. 2ft©*^*S«i8 3 > 8 4^l,ft:fe 

□Wi*t< . iMfcteW^HCIMa <3femS*05 3 
©** $ ) *VJn3 5 2a. 52b *^J£T 5Ci 

^fi*3(C«. _hJi©^&{*g«8 4©±®JC 
i9:»-5Ut?^ h^s^ — >©/>*^ — >t>"^X*0 .9 mm 
ft£b. *aiiP 5 3 ©tffi4*i) 0 . 9 mmft i I, fc„ 

c o o 7 1 1 *fc. ±.m%.vip&<D¥m&mu8 4. 8 

3 iTHO*S»SS8 2 it«^UT— Wt5n/ci8 

i«fj4 7 {ti?t>T«. 3tmt4P 5 3 munmrniR* u/cs 

*fJS 5 4 ©^tfLBc&g-r ^ j; ^ tCi&aSE-C f.tlt t» 
«. J(f*U<«. LEDf»^tT. 7 8^P.a-CDflM 
b/cSI4IS5 4 "CSWS h^sWfefflWP 5 3 5C 
«ta!^3feS*ii«fc ^ «:r ^©AiMis bt>. 
[007 2] bfrU-C; c©«t5^«3g®i4 7©«jSk: 
J:4atf; LED?^77, 7 8 ^fcra^lSj^fflttSfi 
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m am i?*\tcyt*Kmm 5 4 ?®w $ # -5 c & x. j: 

^ft^^7 7, 7 8#>6tH 

•tcmz. m.mic. &z>M*mtm5 4xm.mstixytm 
7. 7 8o>mi&iiL&w&>j>Ttix^-ci>, §mmm (it 

aittP5 3) OfigBfnftl,^. SfcifcfrfcHiA,* 
ffiTl/fc^. c©£5&*8i*©^»#26:fc£liB 
8 1 tCfcfttf, -e®3fett«^it^4 7 i03M^©SW 

[0 07 3] (fH4©5H(5JI5j?g) 01 2f»^iOD?^ 

3./t4>©-e&o-c. ifc^!i<5» f-flgHJ-^fw x^u^ffl 

t©40*ffc#fe*:§tS9 KCS-otft #5*g«4 2© 
*S{C. Au-*>Ag^©mSl5iSi4 3 . 4 4^tWt* 
•3 (06#J8D . C©m«Bf&4 3©Jb<C«. 
ztem^Ft OX 4 3 0 nmi 3 7 Onmict-J^oi 
ibtfl)^A^©WeLED^;>:/9 2£#^>:r^ > 
ffeLE 7*9 2<t^SI2^4 4i© 

[0074] ^/7XiS4 2 ©_b&Ctt. S i j:;^© 

'7*4SHs3hTt»S. C10D«i*^l4 7«2t$C©^^* 

«4 8. 4 9^^£c£K<fc^TJf*jg;;*ft-r*jf3. 

tigs i *mi&2titcTJM<D¥m#mw4 8 «. 

m.4 2_htC^SI3nfc#feLE D9^ir7-9 2£B*fJ;5 

tcu-c^7^SS4 2±tc^§nrt^So JJl©^* 

ftSfi4 9 tt_h:6"C&< ftoifcHftifi-SifaD^Rfl 5245 
JF$Ji£3*vr*J«5. ±MOMn (.Wfltt. 0,35mmfl 
©8§P) ttTJg©*ag&S&4 8 ©TM©g3P<fc 9 
$<J^fi£$n-C(,i-C^tBSta5 3i&otfe0. T®© 
MPt*T»(oa|a w*WR4 8 ©_hra©giIP<t^O < tc 
-Ct^S. fifo-C. TJt©¥i*#S1£4 8 ©_htC_kJl©i£ 
4 9 3rg£- L- "CUtygigJ 4 7 SrTfcJSlT S i: . H 
W4 7©F*3gi5tC«tfi^-CJA< &ofcSI5 0*s?gfiS3 

n-s. 

[0 0 7 5] *&$*8j4 7©f*3®£flctCtt. Au^Agf 

J:oTH«li5 4*JBriEU'Ct»4. Site. #^**R4 
2©. ^*H5 0©TBK:RaL-CHS«lS-C», mffiffi 
i4 3, 4 4H©ffitlBI*^3 < b-C««^tCA u-f=A 
g5?©^@f3gJ4 3. 4 4*IS;W. *f^^S®4 2©® 

tc, S?|i!5 0©TSi$fc:«. tSLEDf^ 7^9 2iPh\& 
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m2hzmm>ft<zttvxmmts:mf&Q4%:3m\s. # 

feLED?5-7-9 2£«M§9 4F*3fcitll:Or*>i3. 
Jjg9 4tUSYAG (W h U^A • • tf- 

9 4<D«nr«:YAG3R©«3BWtJfc*OT-fcJ:i». 
[0 0 7 6] C©«fc 9 &¥4M&fcKfttK9 1 itJ:ft«. 
»6LEDfi.7 - 92 &St»3W*C «fc -p X&&L$mftmifi 
«te5S<VC*i»K tfeLE Df=-?:/9 23&»6fflfc3fett. 

10 LED?»^9 2©feMiEtttOlCfttf-$\ &HSW©« 
[0 07 7 ] $3fc. £ej&3fc3fe$K©3fctt. *fj*^4 7 © 

#m*fP5 3*>ea:^ii-si5'vtfi»3n. 

m4 KDnwDismmh 4^>fj^^mm.4 2©«sib^ 

4 3. 44"Cg«JflSCiiCJ:-o'C2Sf5 OftftgJC 

j£&<=>*7ft:f£. 3feWWP5 3*^^a5'^mwsn-5.. <fc 
oT. SttM5 4{CJ;^©JS^**< lt*Ofi* 
< T*C itcj: D*#^^ia9 1 ^SFHJ^b 
•TiCcb^T?*. ^ttiWP5 3«:/Jn3 <T5Ci(Cj:^ 

20 xmmmtTzct&xszvx. Mnm.. &&tjx't\ 

«C. **^^S«4 2©Sffig5i^4 3, 4 4 4AufOje 
SW*©flft»t«s[.-Cj^sW S C £ tC«£ f) . Iffi^i L-T© 

AS. CO*«ft^gg9 ltB, tfiLED^ 7 y9 
2©^S?M5 OF^fcBaDiA^c^ /h$^M^f*>6S 
CSn^&<^g|J^aiftf3l±4«fc'5{CLTl,^©t?. 1«» 

[0 0 7 8] Lfr$> x <L(D7* H2>tJ"«. 0.35m 
m^eg©/h3^ai*fP5 3j&^^fe7fe*UiS=t§-a-4 

[0 0 7 9] (S^^) OffJC. C ©¥ig#£fc5fc£Sg 
9 1 ©Mit^iS©— M^H 1 3 J&im UtCiO IftHj-r 
*T, il3 (a)(C^1-<k5K525(imJ|il 
050ixmJi©S(l 00) IS i'?x^48 1 4 9* 
40 mML. CVDffiKi»3SSi'Jii^48 > 4 9 ©*ffi 
icmmz itmCS i 3 N 4 ^5 6*«aR-r-5. olJ-c. & 
Si-i7i^4 8. 4 9©^iKUyx H5 7 
L/. Ix^X hJ®5 7%^'5f-->^L.-CgiP5 8 
[013(b)]. h©5 7©g|P5 85Il/t 

b. S i 3 N,JR5 6fcl .8 mm^l©iE^^©i§P5 9 
*&W-5 [013(c)]. 

[0 0 8 0] C©&. S i ,N t g5 6©MP5 8£jlU 
•C. 8 0°C<DKOHmm (2 5%) TS i •>^>4 8. 
50 4 9ii>f>n5. KOHSSB, 
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yjg-c* t\ ( 1 o o) soi-^^u- h«7 o 

Mm/sec. ( 1 1 1 ) B0i-;f>J/U- htt#J 1 *z 
m/sec"C&€.*i 6. C©X s-^l^IifUCj:*) . 

It/MSn5'l. '5 2fflD3tl« MIS (d)]. 
C©3-R95 1 . 5 2©F*i®tt. SifiA4 8, 4 9© 

din MicJc^-cfijRSsns. hc»®a««cs i o 

x^4 9©£W5 2-C«. _L®«:teW-SMPTj-j£ttl . 
8mmfl. TffiKfcW5gip-t!S«0 .3 5mmA£ft 
o-C*S»). JS.fc©SeUS i £x^4 8©SR8 5 1 -C«. 
_LffifC*$tf SHCH-ffiiil .8mm#. TMlCtol-fZffi 
n-t&ltl .lmmMttc-oXi,^. -^-c. MS i 0 
xA4 8. 4 9©ffilH5 1. 5 2 F*HC 6 0 0 0 A©iiS 
JPCAu«£*3ttS&. a5 1, 5 2©rt®iC«. 
■JgATOS 0 0 0A©AuES*IK5 4asj&JSS*iS [B 

13 (e) ] . 

[0 08 1 ] —7?. iJ^^WRA ZCXtSBtC 3 0 0 0 A 
©MfSTCAu©j83?JB£/iHBU ChSKBrST-Ji 
»^X^f>mciK < l;!jAu^«iEii43. 4 4 

[0 082 ] C ©#■? *8&4 2 ©.BcTJSfM© S i 0 
1^4 8*16^0. *f7*g«4 2©±{c*f}jt;|2j 

4 7<DTaP%»RW"4 [US 1 4 (f) ] . ot»"C. m@ 
iHS4 3±KfgLED5 ; i'7'9 2*#V *K>f*.f 

U «6ffi«4 4iWeLED*-*:/9 2 <!: Sr? Wi** 
^7XSS4Z±KtfiLED? i >7'9 
2t:^IT-& [HI 4 (g.) ] . Si 9x;<>4 8©£H 

5 lrtKYAG^©m3WJ£^#«Jjm9 4£#v7 : -.Y 
>y-r-SCitC«fc»5. ffi»l9 4rt«:tfeLED? ; "^9 
2*m±l>tc [HI 4 (h) ] «. TBlffJOS i 

4 8©_bte_hJlPJ©S i -5x^4 9£S*a-Clg£-U ffi 
SifiA4 8, 4 9KJ:-»r«l»ft'4 7%flteJEl/ [0 

14 ( i > K ¥ag#2bfc£Eg9 l£f#S = fc*s. 
X«S4 2 ©±<c£ttt©*£«ftftXttK9 1 *i-fg.tcm 

3^®9 1 K^MTTS. 
[0 08 3 ] C0D«fc^iC^it%4 7(CS i 9x^4 8. 
4 9 *aM*SR«IttniXSW6Cj: 0Si->XA4 

8. 4 9**0X-T-5J: i 5tC-rn(i. /hS < -CffiBtttJIStK 

K. ¥agffcg«©®;£tttc i6fx>?> 

< «*cDj&tt*«fp-ct*. wMfeMfltog -r 

4Ct^T?5. S i^X7N4 8. 4 9*ll,>ft 

«. x^>y®©¥dgi4tcgnri,>-s©-e. jk&jjss 
4 -c©fcK8#5!j*£ie < f *> c t #-c » * . . 
[0084] £©SU60!S-Cfe. S i £x.r»«:J: 



C9) 1W2000- 2 9483 1 

[0 08 5] (H5©SS&fiJBSS) HI 5«*«|S©3 6 
teffli£mffl&&tcJ:2>$mi*§&iMB. 1 0 1 ©JtitSrS* 
fWfBSB. HI 6«Sffi±tC^I3tift:LED^--»^l 

0 6. 1 0 7. 1 0 84jSt¥IBir*5. c©#igtt 
Sfcftglg 1 0 1 tCte^TW:. ^StcM-ffcflS? 3*J&fiSL 
fcSi'5x/N7 2*iSi U BMtR'7 3<D±fCAu*> 
Asm<Dm®ffiUl 0 2. 10 3. 1 0 4. 1 0 547& 

10 ' fitSS&l 0 3©±KfSLEDf -^1 06. 

^fiLEDfyyi 0 7Rt)tiftLED?"^l 0 8* 

*&t,fc«tflll 0 9ENC&LED*? :/l 06. 1 07. 

1 0 8&m±LXi>Z>. 

[0086] c<Dmmmi&<z>£ 1 «c#e. m&s.zm& 

107. 1 0 8*SI,W & 
LEDfj^lOe. 10 7. 1 0 B<D*ls/*y^Z$ 

JU:&^---C©f63fcfcnTi6CCfc.5. atRiUTS i 

20 ^x/>7 2*mi\ mmm<i7<D¥mftmm.4 8. 49 
tcfes i 9x^*/a<,»nt*. ^sstc«t*t9je^4 7 4 . 

tc. «fflt 1 0 9 tpi> u < «*©«®«c*»SLS«i*ffli,»'r 

SI 0 1 *»6ttt*l,ft:%*%7 r <r'<tCA3fc3-<*SJS£' 
30 [0 08 7] (§6 ©jUSJ^SS) H 1 7 «2|s:f£0J© <* 6 

jcso&sesfi^jBtcj: s^*^fciia 1 1 1 <nmm*m 
■rmwm-v&z. co^^ggi 1 icc&o-c 

«. StBS«0«{bJB7 3*JgfiSl/teS i -7X^ 7 2%*« 
<bl/. ffltmi 3©±KAu^Ag9<E«8fiiE»l 0 2 
-105 £J&£L. (H 1 6 #M) . 1 0 3©± 

fCtfeLEDf •/T'l 0 6. jftfe LED? 07S 
C^SSfeL EDf 08 b . 76«tSLm=S:^ $ 

tbfctfffiii OgftKSLEDfs-^l 06—1 0 8?:« 

40 [0 08 8] £^ COWto&JB-Ctt. 3Ja©#*g#S 
i(Si')XA) 8 2, 8 3. 8 4(C«fcor^S«J4 7 
*fljfiSUrt»S. TH©^»*»«8 2«. «iiigJ4 7 
©T*«-*^£L/r to 9 . ±HKCf 4>H<D4U»(*aNS.8 
4. 8 3«. «Jg!&4 7©±^=fc«}fiStbrir»5. TH 
©^S^*S 8 2 Hf. ?^tc «t o t«P*tt'x *9>ZsitT 

#hs$B5 i ©f*a®«ca®4as. ftt>-e. c©am 

5 1 ©rt®(CSS4® 5 4 S C h tc «fc - 0 , GflMSt 

50 t^OJSmMJbi-C*?),, 
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[0 08 9 ] ±jaRvfpm<D¥m&&fca 4.83 «. 

JbMtCfcWSPaPMS (3fcftitJP5 3<D*S 

«. _tJB©¥3WfcS« 8 4 <D ±WIZWC Vf 2>isVZ.\-^Z 
->0/^->t-f^l.lmmftiU ;3fctB«P5 
3 ©^££#31 .lmmftiL-fc. 

[0090] gfc. ±m%.&ipm<Dmm&mfc8 4,8 io 

3 £TJl©¥i|E<*StS8 2 i^i,t-ft^3nfci 
jgtfb 4 7 (Cttittt. :£tH*fP 5 3 tftGflSfittK^ Vtdx. 

«®5 4<D^M^c&gr&«fc5k:i!a5iT£*i£. » 

* L < §LED?^106-1 08 iPZmXWm 

[0 09 1 ] LfrU-C. CO«fc5^«f3»«J4 7©itig«: 
cfcntfs LED^^l 0 6—1 0 8 3&>e.1t^]^ffi*f 
Sn&*^, LEDf *:/l 0 6 — 1 0 8a>e»tHT^iH 
5 0rtKKO&2£>6nfc7fc£S»ffi5 4t:St*;*-t*SC 20 

1 1 1 (D^trnmns 3 *>636*^j: < mm 

3 it -5 C Sr/c. Sf«ft^f?10 6~ 

1 0 s^tbintcmt. mrnvz. sswjswis 4-cs 
mstix^tmma5 3i^fb^m^-mm^ti^(o-c. le 

Df 06 — 108 CDSISItogj&^^-f ft-COT 

^mj^(^wwp5 3) ©{4a»-rn$:i> u * 

<D^z£|*f&}£iSgK:«fc*itf. ^CD^W»^3»^4 7 iDfl 
®ffittK<DJ5S-KS5 4i©figpg«-C^0, LEDf? 30 
7*1 0 6 — 1 0 8©^^{4gKKWSnntti. 
[0092] g/c. SLED?5?"106~108*6 

[0 093 ] CtOJ:^ K¥.m»mCzmS.U. W*.\£*& 

[0 094] (f&7 CDSlSfeTfcSO m 1 8 6 
tCS"J^II^!SS{Cj:-5>^#^^Sl 2 1 KfcUTf 
j£f$34 7 <D±Wt&m>tcW&&rfi-? s P-ffim'C$>2>. C(D 40 

sae^s-ci*. s«_h«:m@iB^ 122, 123. 11 

2 4. 1 2 5, 1 2 «@gHSIl 2 4©_htC. 
£§7fcifegcD^£E •5LED^:7*127. 128. 12 

9. i 3 o«r^-rsis^<Dieg^u-rt,^„ 

CCDJ:'5K4®CDLE D^^^l 27—13 0*m£? 
-2>tg£\ HI 1 9 tc^-T^^^^g 1 3 1 <D«fc 
^ffiE^l 2 4RCJ £ LEDg 1 ^^l 27-1 3 0<DES 

-rn«. «jsgj4 7©rtsp^H%^3<-c#. ¥*»*S8 

Jems. 13 1 /J^b-e* 5.. so 
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[0 095] (SH8 (D^mmm) 120 «:*ft9303 6 

icmtemmmmiczzmmftftytm&Ti'j 132^ 
-r^ffisi-cabs. ccD^^^aru^ 1 3 2», 
±^.msmmD^rtiff>o^m»^ms 1 3 3 

[00 96] ^^CD^ft^^H 133W-,t 

n«#«*^^g 1 3 3 «wt*ttWtttciB«i,fci>. 

<fcoT. CCDJ:-53a^3¥»^£^gl 3 SZTls-fVUC 
IS*JL S^ft^Tt^gl 3 3#>6CMfctti 
Sra«**tt*J: < *. i-^r. ^3»##&fc§|g 

7V>f 1 3 2^6tbrc^U->XTU-Yt?m^Sl±SJS 

f ? ^CD u >XT U W -£> 7 r ■< * T U-f <!: ^m^mtm 
S7U-/132 £©3£#^*>i*#^£&*} . ffi^"CS 

[0 0 9 7] (»9<DSUfeJI5^) 12 1«*^W<DS6 

T»TEaT$>£„ C©7* h-tr>lM 4 1 (Cfc-p-Ctt. 
5tf^^S«4 2 0DR®{C, Au^AgSfkD^flaBKU 
3. 4 4 memm.) %S»T*0, CCD*fliI2*84 3 
©±(C«. ^flwffe^fcJPH 1 il-CLEDf ^45«r^ 
-Y*J<>^.< >^L,-C<&«), L E D * v -74 5 <htt&g5tg 
4 4iCDTO#>f >^-7-^i»4 6K:J:^ite^$n-C 

[0 098] iJ^xmmA 2<D±(C«. S i <i;x^^<D 

7*s^3n-Cl,='5. CC[>^^54 7»2«(0^*» 
fi4 8, 4 9*«^-5Ci{Cj;^-C^tS3n-C*J«). 
rtSPtCl 0M^lS*L7clE^5 0 3&Sff$fiS3nri»S„ "T 
% , TMO^^SS 4 8 K tt±7f-C Ja < )5c o tcm 
PiMISViOZEFS 5 l^MSntist), ^^185 1« 
JzSDRCTFM-Cian U-CI,^ TI©^ftSffi4 8 
«. *'9^S«4 2Jztc^SI3n7cLE 0^5-^4 5* 

ffltf<fc^tcLx**7^**g4 2±tc^snrt^. ± 
ji©^<*s®4 9 «ji^r-c3*< t£^immm&m>& 

f%5 2*1^3 ti-C4iO. _h®OP3P W*-tt> 0.3 
5mmfl©m) «TH©^*»«4 8<DT®©IBP 

T®©ggp«TB©^i$s«4 8<D±ffi©ggPi 
^U<^Cr>-Ct»S 0 S£oT. THO*^*Sf4 8©± 
Kl±iacD^f*SS4 9 *Jt-^L-C«3«!8j4 7 *flgfirr 
2. i . mm&4 7 (Dt*3SI5tCl3:**IH5-CJi:< ft o7C^5 

[0 0 9 9 ] 1ti^4 7©F*5®^«:53:. Au«>Aff^ 
2©. ^?H5 0<DT®tcSaiU-Cl,>£fIim?tt, ^@g3 
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g^©^@lB^4 3. 4 4£f9:W. ^7^SM4 2©S 

[0100] «it^4 7 ©±M©3fetH3*P 5 3 <b 

BfS-r-S(4§fcW. 02 2tCjjVr«fc5fc:. ^3fe5S^F 1 4 

[0101] t^br. c©J:5fc7=r H2>if l 4 l 
iC J: tlit. LED> -^7"4 5*>?)U1/C7fe«. 8KS42J4 7 

cD^a«P5 3^e>a:^giJ^tatt3n, «t 

it^4 7©rt®©Kfi*ia5 4-S>;tf-5Xgffi4 2©^ffi® 10 

^a^D 5 3 e>?f su^ffiftf s n * „ 

[01021-eUt. 4«:«t^3fe<DSSt^«riiS 

4 i ^stti^b-rs c ias-ci*. ^m*fp 5 3 < 
^SCiKj^Ti^i&gfbT&ci^S*©^ 3feffl 

«wp 5 3 & ems*;* n^^^ws^-^wtB^K-r s c 

i*l-C* -5- L/t . C ©#£ 0 . 3 5 mmPKDytmgi 

&u Srteffc^i 4 2tema<t^'J5§«f;fc 20 

^A&ftMT. S^^ 1 1 4 2*^D*f^»>e.cDJS*f^; 

L, T t > £ B$ £ L, X % > ft t »B$ £ CD S /N tb^rT® 
<f5Ci*i-C#4. #ttj8fP5 3 i^ESI^ 

1 4 2 i ttim— ^Fffitc^fSsnr^sco-c. :HSfflt*P5 

3 *> e>tti*f 3 n/c7t*sil:SK:§^-? 1 4 2 k:a#*-t s 

C £**#!/>©-?. £K> S/NJt£HK-r£C£3&s-C£. 
7* h-fe>iM 4 1 ©IfcUJiSSK^BK -C*£o 
[0 103]Sfc> h-b>-9" 1 4 1 tC&or 

It. 45i §3£JR^ 1 4 2 fltffc L T 

1>S©T\ 7*fW141 fc^StfC/J^bT-SCi 30 

[ 0 1 0 4 ] Sfc. 1f^4 7©(*3®CcSa«5 4£JjS 
J&U #-5*»tK4 2©mfisI2ilSl4 3\ 4 4£Au3?© 
^tfc£©lS& »f#ft-CflSfi£-r 2>c ifc J; K> . *8i&!85 4 7 

oytmmns 3 Hi sna^H^*^ <•?£■&© 

[0105] ismum -3ff«:\ c<D7 * nz>it i 40 

4 i (DMi&yr&<D— m*m 2 s&o^ 2 4 tc^ ») gt^T 

3. £T. 023 (a) tCm-r<fc^tcS3fe^l 4 2AS 
7&£3*1/t5 2 5 ixmJSi 1 0 5 0 umm<D& ( 1 0 
0)ISi')X^48 > 4 9*ffllU. CVDffiKJ;^ 
SS i-)i^4 8, 4 9©£l®K:JS/52 um©S i ,N, 
J&5 $*f$MTZ>. -Pli-C. i ■)x^4 8. 4 9© 
SMttU^* h^5 7£J&fKU Ui?* h«5?*v<$i 
-->?OXmQ5 8**W.[H2 3 (b) ]. Ui?* 
H5 7CDMd5 8*iltK7>/i>5 : >i'tCj:0 S 
i ,N,®5 6«rS|j»B«jK:^L/. S i , N,®5 6 tC 1 . 50 
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8mmft©IE2f?g©B§P5 9£<fet*4 [H2 3 
(c) ] . 

[0-106] S i ,N«M5 Bona 5 8£jlL 

T. 8 0 , C©KOHM(2 5%) t?S i-)i^4 8. 
4 9Si?f>i'T5. KOHj&ffl?«. a^Si^> 
i/$-C4->t. ( 1 0 0) WDX.-9 ^>^U- HJ7 0 
win/sec (1 1 l)I©Xi>f>yi — h«ffjl iz 
m/secC* C©x*^>£' , I?lct«fc9. SS 

i ^ x/s 4 8 . 4 9kb, ftM&tRz ittcgmffimicm 
ai/ftjsM&i. 5 2*5pgpsns [023 (d) ] . 

C ©1335 1. 5 2©F*3®tt. Si')i^48 1 4 9© 
(111) ®K«fcot:«fi£3n3. /¥*©*-£& S i & 
x/% 4 9 ©^MJ 5 2 T«. JiMtCfcWSnP^-ffi«l . 
8'niift, T®&c*5W£g3P^1£W:0 .3 5mmflitt 
-3"C*jf). m&<OW^S i ^x^4 8©SF^5 l-Cti. 
JiffiK*jWSMP^i*«l .8mmft. TMtcfcW-SBB 
P^tStel . 1 mmftiftTtl»5„ o<,»T. MS i £ 
x;» 4 8 ©£B8 5 1 F*3tC 6 0 0 0 A©*HSJ^-CA u 
tJtSi, ^fHJ5 K 5 2©F*3M«:tt. mm#s$}3 0 

0 0A©AuS*t®5 43&JJgfi£$nS [02 3 
(e) ] . 

[0 107]-^, ^5^2ffi4 2CD^ffltC3 0 00A 
©JgJTCA u©^#^<&fiSKb. CMKB rjg-C^x 
5hi*/f>mciKJ:0i6 (a) (b)K7j*U 
fcJ:^ife^^->K:^^-->yL,rAufi®i2^4 

3, 4 4*f#S. 

[0108] C©^-7^»«4 2 ©±iCTiH»I© S i V 
x;N4 8£S*a-tJgi^U *'5^Sffi4 2©±tC«i»«J 
4 7©TeP^fi£TS [02 4 (f) ] . -^"C. 
13^ 4 3 _k «C L E D 5 1 s» ^ 4 5 * -( ?K > •< > ^ U . 
lli3S4 4iLEDf ? 7*4 5 +'#>f f ^> 
yu. ^^^iB1g4 2±«:LED^-y^4 5«r^$ir-5 

[024 (g) ] . C©^, S^^-l 4 2*^fiS3tl 
fcM^Jb{c^c-5J:^K:0-CT@ffliJ©S i -)xa4 8©± 
«c±JMB<DS i •?XA4 9^1iar^O > MS i ->x 
a48, 4 9&c<fc->-r8l3*^4 7£r«)t£l, [02 4 

(h). ]. 7* Hsi/Vl 4 1 %*J. iiv^m 

«4 2©itC^©7* Hz>-9-14 1*J— StC^RRS 

1 4 1 iCftffitZ. 

[0109] C©i ^{C«3^)4 7KS i ')x;>48 1 
4 9 Srffltv ^^eSf-lftOX^itCJ: •) S i ">x^4 

8. 4 9*j!jnxt-*j:^«:-rn«. /jss<-r^s>i^ 

tc . ^»S«©®^(itc J:f,rx,f> ^2gd^S 
tttZUffiS: imyfm . *Smi®^filr{CJ:-o-Cx y 5 1 

< a * ©j&t** sacp-c # . ntjg^s^© s *g*as < -r 

SCiAn?**. S i')XA4 8 t 4 9%ffl^n 
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{£. x„ ^>^®CD^-«ttfC«Enri,^©-C. J5£<N®5 

[0 110] fc*?. iilftttcc-cas i ■>x^tc<fc») 
S^U/t^ G a A s lf(t)^#Sfi(c j; -jrlS^LT 

[oiin ($10 comtmm i25 «#f£Hj3©<* 
^icsmmmmn&icjz^y * nz>tn 5 i©ttit*in 

•T»rHI3"e*-5.. c©:?* b-fe^-tf-i 5 1 «:*j^-c«, 
3tM«:i8ftJg7 S^r^L'fcS i ^7 2£S«<L 
U ^fcJS7 3©_kfCAu-£>A gl?©mSB3iS7 4, 7 10 
5 tefefiS, V . mffiffiSI 7 4 ©_h&C L E D ? * -7*4 5 

8. 4 9©^^JbSP©^*StS4 9<i:L.rtt. (10 

o) ®*>e>^»/cs i ^x^/a^r^s. c©ffi£«: 

t>t>„ ( 1 0 0 ) »6 1 5git,sfcS i ->xa 

[0112] C®7 * Hz>1f 1 5 1 "C«> ±SP<D*« 
ftS«4 9ilt, (lOOJlA^&Si^ 

4 9^rfflC^-Ct».S*>6. 3MrH5 0 ©±SB© 20 

*. ±.m<omm&mm4 9 s:x ~ } ?> y Lrsno 5 2 * 

Tf^-T-Sisg. £R35 2 4 9 WtfUTMWc 

^-C^^tl-S. ^©/e«>. fl»4 7^©l?||5 0 
4>0 2 5tC7n-r«t J >KM#. 7fctfi*fP5 3©&g&4M> 

5 0©JLS15^Mti-C^-2,fflljK:S:W6n-S„ -e©fc«t). 36 

ms*P5 3*>e,ta»=fs*a-57fe©?sa[fe^^i 4 2 aw 
'M®^ft:mm-r-e-:?£&9. 7 * Hz>-9- 1 5 1 ©s 

[0 113]^c, iSil/TSi'Ji^TZ^li, 30 

^§^4 7 &c&s i ^x^fc/fjosjcMc-rnaf. s&jg 

§S(C<fc^,#®!Bj4 7 iS«<t©ra©@^5te©igT*K§ 

[0114] (mi 1 (Dmmm) @2 6«*^cd$ 

€>{cgr«t^j|Sm^c J: ^7 * h -fe >lf 1 5 2 ©flfc&^m 
-TWrM^T?**. C©7* h-feVtfl 5 2fc*ottt 1 
*®{C&<fcM7 3=&^LfcS i 3x^7 2 5rS®i 
U 8fttJg7 3©±iCAu^A g^©^ffii3fa7 4. 7 
5*^0. ^IEi|g7 4©_hK:LED?*;7*Sl£lL 
TX*<£>. 40 

[0 115]**;, C©^te^.^T«. 31©^S 
tg(Si^x^) 8 2. 8 3, 8 4CCj:-5-C«l3t!B!l4 7 
=£«fiKOTI,^„ 7I©*««:Sfi8 2« > «S«I4 7 

©T^^^urfctj. iJis^so^^sss 

4. 8 3tt. (t^54 7©±*^=Sr^fiSL/r^-S. TJS 

©^#s® 8 2 «. ?SKtc «fe -3 raswtti v * > y-r 

€>CiCCj;i5^5 1 *B§P Stifle -5. *J*#S«8 
3ft£^RJ]5 l©rt®«Dfl®i^S. Sfo-C. C©^W 

5 i ©rtMtcstfM 5 4 srfl^-r sc ticj:*), mmm so 
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«©J5*f®*s-C#S„ 

[0116] JJSSaff@©^»S«8 4, 8 3«. 
^•*veft5 2 5 tfmS'Ji^-Ct-jtiUtc^Snt 

2ttOftftIt8 3, 8 4SrS^t,*:4>©£fl 
^ttx-^^^^-r^cifCfcf). TSiCfcWSBSPMS 
-kffiOCfctt^PSS Otetfi*fP5 3©*# 
£> jW^ 3*3518] 5 2 a. 5 2b SCi^r* 
S. JtftfttCtt. ±»©#»*««8 4<o±]B«:Ktt* 

M-?#->©>S 1 . 1 mmfti 

U 3£tB»fP5 3 ©^££#31 .lmmftitfc. 
[0 1 17] SEA:, jbJB&CWl©**ffc*«8 4, 8 
3 iTI®*SMS8 2 i«rS^br— titft3tlft:« 
i@gj4 7 tC*sl»TiX. 5 3 &Wm»Vi>S: btcK 

mm5 4 ©^ttLBe&srs ct ^ KffltLT 6*vci,» 

3. S?gL<«. LED? 7 7*4 5#>6H3"C|HfiliJ£it£=fr 

u/cjs*fK 5 4 -ess* s fitc^tifi^tmmn 5 3 tc tat** 

[0 118]L^L/r. £©J:5fr*»jW!i4 7©*BStc 
«fcntf. LED?^7-4 5 3&»P,«^^WWSnfc36 

LEDf?^ 5*6fflr^i5 0F*3{CfflCiiie)"=> 
txrc7fe*SS#^5 4T?SWS-t±^Ci(CJ;0. 5fetlJS*P 
5 3 tcSfe7fc3-lf.SC 7* Hz>-9-l 5 2©:3fc 

ffl5*P5 3 MM $l±Z>Cti!fi-Cl*Z>. 

ffiftf3n-S©-C. LED?7^4 5 ©^ft&a*i^ii>-r 

nr^-ct, AXttttt (3tmwp5 3> ©ttstt-rnrj: 

9ft«JS<07+ Hz>tM 5 2tcj;nti. ^-©^#tt^ 
jfi!ft4 7 iDflffi^©SSt]R5 4 <!:©&S|SgfliT&3: 
0. LED?7 ^4 5 ©^SlfeSSCUSS fitM,». 
[0119] (012 ©Hife^Sg) 027 ROT28 tt 
3fem*tP5 3 iSJiaR-7-1 4 2 i©att*ffia*^lyT 
-r^cfo-fe, H 2 7 «^06Jg«Ctt. *tliS*P5 3 
©Mffi^HtfJ: -5 (C^«©^*^ 1 4 2 €H$m> 
-5. C©«fc-5!Q:ES(cJ:n« t SSf^S^fi^lWnS 

■i±^c<i:Ai-c#^©t?. 7 * nz >tf ©*masaf%afja 
s«c-rsci*i-c*^„ m 2 8 ©i^ife^gs-ct*. 

3fem*fP 5 3 SrHA.Tigffc©^^ 1 4 2 %S:W-Ct» 
S. c©J:5«clBIK«:J:lx«. S«**^©S^a-^-e 

e&f bra 6 . ^^^©sg^^Si^Tfi] **tfjr s 

[0 12 0] (01 3©*J60^) S2 9«*j%B«©S 
6(cS«l^c3£6SKffi«: J: 5?*h -fe>-9-r U -T 1 5 3 *knk 

fy-wm-c&z. c©^* F--fe>ifr i 5 3«. ± 
8Bmffl&m<Di.>-rtift><Dy * f 1 5 4 ^ttcgi 

[0121] *^BJ©7* h-fe>tM 54CC*-5-C«. 

^»^5fc^^©*iH4a*s-rn/cJs^-c t naMt^ e. 
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?* Hz>-*1 5 4©:fc£ffrf§teK:iJ§Pl/ftC>©-C. C 
©<fc"5ft:7* 5 4£T U-ftRtcK^JOfctg-^ 

W^7-f^7U-/i7* f--fe>-?TU-V 1 5 24© 
[0122] 10 

^^^^^ffifc^^^tos&rffi^-c. ©S3 

*ifcsg«#« ^it-siw tat* s i± z> c t ifi-c ft . mmxjp o 

[0123] «*^2 CciB«g©*®i*^fe^Stc<J:n 

«^i«cEtfo-yt**»«*itK«c*»t»r. «*' 20 

3163-a-*C4*iTft. ^&g©3e*3feK«5WU«^^ 

z£*)*%<-rzzt ires z>. 

[0 12 4]$fc, ft4&2Kfla«^¥«f**&%SgEtC 
±(C^-T S C 4 (C «fc •) . ?&B<D2|'3ttt%%$lES£8 

T*nK. ^fefe%^k3-fi : -5>C43&J-C#^) . 
©^fcfcfcliJfgfCft*. 

[0125] »3jEB3 {cia«g©^(*^Jfeiia«:J:n 
•3 ffitf «t 5 Cc^fiES ia/c^jg^l©F*?®-CS*t 3i* -S C 4 

/c«S^ <E>*fSiS^tiJS4 3 it Z> C 4 tfi-C ft . iSffiS^oig 

[0126] S*3H4K:ffii8©5|£3H*^Jt»aK:«fc<T 

fiS^3tCiB«©**«c«3fc«aK:*il»-C. 
ISSfcSS-?- 4 K^SWt^^^^CC «fc r J8HH 3 MS 

b>S e> . . ¥jSi*&3fcSS^©#«: J: o r^SiJ^Site 3 so 
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*/c. 3t%ffllfc J: -> r ^tt$&#JR*-©3te©8fc&£a * 
<Dttfi<D*(cSifrr<SC4«s-C&S. 

ft**. 

[0127] 19*315 KiS«S©¥®i*#S3t§SKK:<fc4i 
«, i*£^3teieiS©^#^iSa&c*a>-c\ 4>ft< 

fR<omtmmp^mK>tiitti^<D-c. ifcB©itft*ig& 

[0128] is^ii6(cfaig©^ft^£^aK:J:n 
«. ii^5«cia4s©a|£3S<*^)6iag«:*5t>r. js?ei 

ifiitfe© 3 o©«3fe&©i<£»»«*3R^©ffl*^rto 

*/c«5> ffiASjj64»IffljL.ft:»3-r-5C4CcJ:»)\ 
7 3 * i '.C 4 bBJt&lC ft * . 

[0129] m&mi ^^(ommw^t^mcjzH 

«. K*^lX«3{cKS8©*aw*«^a«:fec»-c. 

h y v 7 a mommftffiMmji&ffi*m^ * c 4 k. 

«fc«3. St/jNft^i&%*ffi?E«:SS^-3-*c4*5rft. 
C4*it?ft-5. 

[0130] i1tJfclI8 (CfB«g©^^*^^a{C<fc*t 

1 x« 3 {cffij8©^t^syessa«c*j t^r . 

S«tc t>**»®fe5R^©3fe%SS*3 fc»©*PX* 

wci*ift, ^^^a^^owm^b-r-sc 

4*s-CftS. 

[0131] if^9 tci2fg©^®#^c^att«fcn 

fc£. 1 X« 3 fcE«B©3Uittf3fe#3£afc*Jt »T . 

6 Hl/c*©K ML/ iS* * C 4 #-C ft S . 

[0132] wsjas 1 ~9 tcie«86fc#a?i*»*«a 
«. ^^^fe^©s^i{4a©m«:*f-rsi?sp^^> 
fti>©-c. st*^ i 0 (cs2i2©*^«:^^aT u -r cc 

<fcti«. C©J:9ft¥^#§^a£E3aJ3-t±T-#<b 
T-5£4(c<fc»3\ ^.^*ifiS<l;<ie5tJ3if*C4*s-C 
ft. l/>X7U^*77-^<ru-(iOffl^tot^l 
4ft-5 i> 

[0133] IS^iIl 1 (Cfat£©7* f-fe>lNcJ:n 

^{*^£3g^-3!P^tBfc^«r^«jSi8j4S1gK:HSn 
fc^MtcEB PS5£3n/c^J^6^gi5^1X0aiT 
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[0134] &tc. ¥mw¥mm*t$3t^K-&it 

[0135] m&mi 2tClBt&©7* Hs>mcJ;tl 

t*. ii*si i K.2zm<o7* h^>vids^x. B&ie« 

Jlifi** < fr9 , S Ntb#3 6(C|fiI±t5. 
[0136] ftJfcgU 3(cte$8©7*- h-te^ittcfcn 

[0137] mimi 4tcfaig©7^ H2>if{c«tn 
-T-^^tMt^-c ^ -s *> 6 . mam tmi<o&&-&wif&3ft 

[0138] »^3S1 5tCiB»5©7:r H2>-yccj;n 
tf, fifcJ8®l ltCiBt8©7*- Hs^lHCfc^T. BUBB« 

31*-Cl>&*>&. *BX0aU««^6<D*ffi*Wl^«:ffl 30 
f43l±-SCi*J-C# 1 7* H2>-y-©S/NJ£:&|*n_k3 

[0139] S»^]g 11 — 15 icfsmofcy * V -fe>u- 

Wfi'J>r£\,*<z>-c. ii^i 6fcia*g©7* hH»>ifru 
■i tcj;ti«, &7* h-fe>if©^m*fMiiS (3felR9tflL 
SPUD «rfflS«t<ieS3-a-SC<i:^-C^. Affi&&7 * 
Hs>-9-TIW**f#64a£. 
[0M©ffii|i£l&?j§] 

CHI] §e*©^feB*Bjf|;rj:4i^^^©«it^ 4 o 
[12] fi£5fc©7* h-fe>-^©1«j&^^-r»rM0t?* 

[0 3 ] $&a<DWj;-y * v ^■^om^fn-rwmmx 

[i5] 04©^##feJfc£IS©»rM0-C<j&.£ <> 
[06] H4©^tt^^gJC*it,»-C« StgJiJCf&W 

e>nfcmffii^-^«^©TSi5€:^^®H-c*5,„ so 
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[17] (a)-(e)BI4 ©¥*g##S:fcj£S©S?it 

[08] ( f ) — ( i ) »H7©saa-c*,^„ 
[09] &mi<DWtem&&i&&£zmmw&%gi&<D 

[010] SQCD^ft^igtCfc^r, SS±5cia 
» 6*xfc®®^-^*iii«J©Tirc£^^P®0-C&-S < , 
[011] 2ts:^W©3 6K:S!)&||M0S§K:J;S^«ft:^ 

#*lg©»r®0-c&s. 

[01 2 ] ^BgcD3?,K:siJ^*5g0^ci5^^ 
3E£Sg©B/r®0-e2>-5. 
[013] (a) — (e) OBI 2 ©30g##feftS|s© 

[014] (f)~(i)iiil3©^it*S. 

[015] ^mm<D^hicsmmmmicj:?>^mt^^ 

[0 1 6 ] 0 1 5 ©¥3S&2fefc£SH«Cfcl^-C> SfeiiiC 

taw ?>n?t®eiiB^4»^3t^©TSP*^t-¥-H0-c^ 

[017] *%&W<D$P>icMl3:2mBf&'iCj;2 > mm#§& 

[018] ^BJOSetcSrj&H^JIItcJ:^^^ 

©T^^-r^FffiH-C* . 
[019] ##6Hj©§£Kmil^ig^«fc3¥«#f6 

©TgU^TTc-r^PffiH-C* s . 

[02 0] 4EPB9KD3 5(cS0ftllW&]H(cJ:24UMcA 

3^ar u -f©^®0-c* 

[02 1 ] *J6WCDS6fc30ft3BIB8*K:j:S:7+ Us 
>-9-©»fM0-r*€. o 

[02 2 ] 02 1 ©7* h-fe>1?-K:fct,>-C. 3feaj*fPi 

[02 3] (a) - Ce) (ill 2 l©7t h-fe>t© 

[024] (f)^(h)iiI2 3©fflt*J. 
[025] &&m<D 3 6 KSB&SUSJBSStC <£ •£ 7 * Us 
>^©WrB0T*4. 

[026] *?feSJ!© $ KSBScSIJfi^JStC J: £ 7 * h -fe 

>-^©»f®0-c*>s„ 

[02 7 ] 2f^|8©3 6KS0fc!U6jeSKJ:.5.7* h-fe 
[02 8 ] 2|E«W©3 6KS!]aSI«aB3Bitcj:57* h-fe 
[02 9 ] #S&?9©3£fcS0&^JS3&Jg«c<fc-£7* h-fe 

[tf#©^BJ] 
4 2 ^/^^3£tS 
45 LEDf^ 
47 «tit^ 
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4 8.49 m&mZWf&SrZ¥B&&1&. (Si^i 

5 0 ffl&fy)<D&M 

5 3 ytmmn 
54 msim 
5 5 m±m<Dmw 

9 2 fSLED?^ 
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* 9 4 mftfflz-gAstdmm 

10 6, 1 0 7. 1 0 8 #&. iHte<DLED^ 

1 0 9 3fctSfiL?W*^A,ft:8iJI§ 

132 ^#3fcfcSSgTU-f 

142 S^T- 

* 1 53 7*h-b>f7U-/ 
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